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(57) ABSTRACT

A motor structure capable of easily conserving space, being
low cost and having few components, while utilizing a con-
necting method using conductive caulking. In a motor struc-
ture, a winding wire is wound onto a stator core, a terminal
member is attached to one end of the winding wire by con-
ductive caulking, and the terminal member is directly con-
nected to a connector by soldering. The terminal member has
a wire receiving portion which receives one end of each of at
least one winding wire, and a connecting portion which may
be directly connected to the connector or a terminal block by
soldering. The wire receiving portion is a generally cylindri-
cal member, and the connecting portion is a rod member
which may be inserted into a connecting hole of the connec-
tor.
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1
MOTOR STRUCTURE HAVING CONNECTOR
OR TERMINAL BLOCK TO WHICH
CONDUCTIVELY CAULKED TERMINAL IS
SOLDERED

RELATED APPLICATION DATA

This application claims priority under 35 U.S.C. §119 and/
or §365 to Japanese Application No. 2012-087647 filed Apr.
6,2012, the entire contents of which is incorporated herein by
reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a motor structure having a
connector or terminal block, to which a conductively caulked
terminal is connected.

2. Description of the Related Art

In a motor structure wherein a wire is wound onto a stator
core and an end of the wire is connected to a terminal block or
a connector, many man-hours are necessary to remove a wire
coating. As a technique for reducing the man-hours for
removing the coating, conductive caulking may be used. Con-
ductive caulking is a manufacturing technique, wherein a
wire is covered by a terminal and large current is applied to
the terminal so that a coating of the wire is evaporated by heat.
For example, Japanese Unexamined Patent Publication (Ko-
kai) No. 2004-343831 discloses an electric motor, and
describes that “ends of lead wires 21U, 21V and 21 W of each
phase of a stator coil in electric motor 20 are connected to
ends of conductive members 12U, 12V and 12W correspond-
ing to each phase of relay member 10 by means of conductive
caulking member 22.”

Japanese Unexamined Patent Publication (Kokai) No.
2009-303300 discloses a three-phase electric motor and
describes that “as shown in FI1G. 2(a), one coil lead wire B1 is
inserted into butt terminal 31 from one end thereof. Then, by
using conductive caulking machine 40, butt terminal 31 is
caulked so that lead wire B1 is fixed to butt terminal 31 (see
calked mark 315). Next, corresponding connector lead wire
Al is inserted into butt terminal 31 from the other end thereof.
Lead wire A1 is inserted until lead wire Al abuts lead wire B2
within butt terminal 31. By virtue of this, lead wire Al is
electrically communicated with lead wire B1.”

Japanese Unexamined Patent Publication (Kokai) No.
2010-110168 discloses a terminal connecting method and
apparatus wherein the connection between a coil end and a
terminal is automated, and describes that “conductive caulk-
ing device 138 is a robot having a multi-joint arm, and mov-
able electrode 1384 and fixed electrode 1385 for conductive
caulking are arranged on a front end of the arm. Conductive
caulking device 138 carries out conductive caulking by
clamping terminal 210 between movable electrode 138a and
fixed electrode 1385 and applying current to the electrodes.”

Japanese Unexamined Patent Publication (Kokai) No.
2000-69705 discloses a stator of a rotating electric machine
and describes that “the other end of common-mode coil con-
necting wire 24 is inserted into annular portion 28a of one
phase terminal 28, as shown in FIG. 2, and is connected and
fixed by crimping, ultrasonic welding or conductive caulking.
In the case of FIG. 1, two common-mode coils 18a and two
common-mode coils 185 (i.e., four coils) are provided. Ring
portion 28a of phase terminal 28 is fixed to a corresponding
terminal of power cable terminal block 20 (for example,
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U-phase terminal 20a) by means of a fixing means such as a
screw, after coil 18a (185) is inserted into slot 16a of stator
core 16.”

On the other hand, a technique for conserving space and the
number of components has been disclosed. For example,
Japanese Unexamined Patent Publication (Kokai) No.
11-150904 discloses a stator connecting terminal and
describes that “in FIGS. 6 to 8, first connecting terminal 45,
is formed by conductive metal, wherein outer wire connect-
ing terminal potion 48 which is inserted into and fixed to first
fitting hole 39, so that one end of the portion projects from
first fitting hole 39, flat connecting plate portion 49 having
one end which is vertically connected to the other end of
terminal portion 48, and coil connecting terminal portion 50
connected to the other end of plate portion 49, are integrally
constituted. Before first connecting terminal 45, is assembled
to stator 21, coil connecting terminal portion 50 is vertically
connected to connecting plate portion 49 and extends in the
direction opposed to terminal portion 48 (i.e., the direction
away from bobbin 34 when terminal portion 48 is inserted
into first fitting hole 39,). In this regard, coil connecting
terminal portion 50 may be bent so as to overlap connecting
plate portion 49.”

Further, Japanese Unexamined Patent Publication (Kokai)
No. 2008-295213 discloses a structure and method for motor
coil connection and describes that “FIG. 1 shows an example
of'a coil connecting structure which is one embodiment of the
present invention. Conductors 11 are formed of a conduc-
tively caulkable material such as copper. One end of each
conductor 11 is formed into the shape of a terminal as a
terminal-shaped portion 10, and the other end is mounted on
power input section (connector) 12. Conductors 11 are
formed so as to conform to the shape of coil ends of a stator
coil and maintain that shape, and therefore conductors 11 do
not protrude outside the electric motor.”

In Japanese Unexamined Patent Publication (Kokai) No.
2004-343831, the lead wire of the stator coil and the conduc-
tive member are inserted into the sleeve-shaped conductive
caulking member while being overlapped with each other,
and the lead wire is connected to the connector by means of
the relay member having the conductive member. In Japanese
Unexamined Patent Publication (Kokai) No. 2009-303300,
one end of the coil lead wire and one end of the connector lead
wire are electrically connected by conductive caulking within
the butt terminal, and the other end of the connector lead wire
is connected to the connector. Further, in Japanese Unexam-
ined Patent Publication (Kokai) No. 2010-110168, the robot
having the multi-joint arm carries out conductive caulking so
as to automate the connection between the coil end and the
terminal.

However, none of Japanese Unexamined Patent Publica-
tion (Kokai) No. 2004-343831, Japanese Unexamined Patent
Publication (Kokai) No. 2009-303300 and Japanese Unex-
amined Patent Publication (Kokai) No. 2010-110168
explains the connecting manner between the terminal con-
ductively caulked at the coil side and the connector or the
terminal block. Further, in Japanese Unexamined Patent Pub-
lication (Kokai) No. 2000-69705, the ends of the plurality of
coils are conductively caulked to the round terminal, and the
round terminal is connected to the terminal block. However,
the round terminal is connected to the terminal block by
means of a screw. As described above, in the conventional
method, a large space may be necessary for the screw con-
nection of the caulked terminal, layout of the coil and/or the
lead wire, and the insulation between the components, etc. In
addition, when the relay member is used, the number of the
components may be increased.
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On the other hand, it could be understood that the technique
in Japanese Unexamined Patent Publication (Kokai) No.
11-150904 is intended to provide the special and bendable
structure to the connecting terminal so that the space may be
conserved by bending the connecting terminal after the lead
wire is conductively caulked, on the ground that it is neces-
sary to position the connecting terminal at a distance from the
coil having the core in order to carry out the conductive
caulking of the lead wire. Further, it could be understood that
the technique in Japanese Unexamined Patent Publication
(Kokai) No. 2008-295213 is intended to conserve the space
by using the special integrated connector having the insulat-
ing member and the conductor. However, such a specially
structured terminal or integrated connector may be expensive.

SUMMARY OF THE INVENTION

The object of the present invention is to provide a motor
structure capable of easily conserving space, being low cost
and having few components, while utilizing a connecting
method using conductive caulking.

The present invention provides a motor structure having a
motor wherein a winding wire is wound onto a stator core and
an end of the winding wire is connected to a connector or a
terminal block, wherein a terminal member attached to the
end of the winding wire is directly connected to the connector
or the terminal block by soldering, and wherein the terminal
member has a wire receiving portion at one end thereof and a
connecting portion at the other end thereof, the end of the
winding wire is received in the wire receiving portion and is
fixed by conductive caulking, and the connection portion is
directly connected to the connector or the terminal block.

In a preferred embodiment, the connecting portion of the
terminal member is a rod portion, and the connector or the
terminal block has a hole portion into which the rod portion
may be inserted so that the rod portion s inserted into the hole
portion and soldered.

In a preferred embodiment, a shape of a radial cross-sec-
tion of the rod portion of the terminal member is non-circular.

In a preferred embodiment, the terminal member is ori-
ented so that the terminal member is separated from a periph-
eral member by a predetermined distance or more, or, the
terminal member is oriented so that the terminal member is
separated from a peripheral member by a predetermined dis-
tance or more and soldering of the terminal member is facili-
tated.

In a preferred embodiment, the hole portion of the connec-
tor or the terminal block has a cylindrical shape, and the radial
cross-section of the rod portion of the terminal member par-
tially corresponds to a radial cross-section of the hole portion
as a circumscribing circle of the rod portion so that a gap is
formed between the hole portion and the rod portion inserted
into the hole portion.

In a preferred embodiment, the hole portion of the connec-
tor or the terminal block has a counterbore at an open end
thereof, a diameter of which is larger than a diameter of the
hole portion.

In a preferred embodiment, the hole portion of the connec-
tor or the terminal block has a rotation-stopping structure
configured to not be rotated with the terminal member sol-
dered to the hole portion.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of the
present invention will be made more apparent by the follow-
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ing description of the preferred embodiments thereof, with
reference to the accompanying drawings, wherein:

FIG. 1 is a perspective view showing a motor structure
according to a first embodiment of the invention;

FIG. 2 shows an example of a terminal member attached to
an end of a winding wire;

FIG. 3 shows a state wherein the terminal member is con-
ductively caulked;

FIG. 4 is a partial cross-sectional view of the motor struc-
ture of FIG. 1;

FIG. 5 shows another example of a terminal member
attached to the end of the winding wire;

FIG. 6 shows still another example of a terminal member
attached to the end of the winding wire;

FIG. 7 shows an example of positioning of the terminal
member of the first embodiment;

FIG. 8 shows an example of a rotation-stopping structure
for avoiding simultaneous rotation of the terminal member
and the hole portion after soldering;

FIG. 9 is a perspective view showing a motor structure
according to a second embodiment of the invention; and

FIG. 10 shows an example of positioning of the terminal
member of the second embodiment.

DETAILED DESCRIPTION

FIG. 1 is a perspective view showing a basic configuration
of a motor structure according to a first embodiment of the
invention. In motor structure 10, a winding wire 12 is wound
onto a stator core (not shown), a terminal member 14 is
attached to one end of winding wire 12 by conductive caulk-
ing, and terminal member 14 is directly connected to a con-
nector 16 by soldering.

FIG. 2 is a view showing one embodiment of terminal
member 14 before the conductive caulking. Terminal member
14 has a wire receiving portion 18 which receives one end of
each of at least one (five in the embodiment of FIG. 1) wind-
ing wire 12, and a connecting portion 20 which may be
directly connected to connector 16 or a terminal block (as
described below) by soldering. In the embodiment of FIG. 2,
wire receiving portion 18 is a generally cylindrical member,
and connecting portion 20 is a rod member which may be
inserted into a connecting hole of connector 16. Although
wire receiving portion 18 may be directly connected to rod
portion 20, it is preferable that they are connected to each
other via a tapered portion 22 as shown. Further, it is prefer-
able that a center axis 24 of wire receiving portion 18 and a
center axis 26 of rod portion 20 are parallel to each other but
do not coincide with each other (i.e., are offset from each
other). In addition, terminal member 14 may be easily manu-
factured by a method wherein one plate member is punched
into a certain shape and the punched member is rolled.

FIG. 3 is a view showing a state wherein winding wire 12
is inserted into wire receiving portion 18 of terminal member
14 of FIG. 2, and winding wire 12 and terminal member 14
are connected by conductive caulking. As shown in FIG. 3,
wire receiving portion 18 is collapsed in the radial direction
thereof by the conductive caulking so that received winding
wire 12 is assuredly fixed. Such conductive caulking opera-
tion may be carried out at a place which is separated from
connector 16 or a terminal block as described below. Further,
by means of tapered portion 22 as described above, the size of
the caulked structure is smoothly increased from wire receiv-
ing portion 18 to rod portion 20, whereby the strength of
terminal member 14 may be improved.

FIG. 4 is a partial enlarged view of a connecting portion
between terminal member 14 and connector 16. Terminal
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member 14, which is conductively caulked as shown in FIG.
3, is directly connected to connector 16 by soldering. In
detail, a hole portion 28 capable of receiving rod portion 20 of
terminal member 14 is formed on connector 16, and rod
portion 20 is inserted into hole portion 28 and soldered
thereto. In the illustrated embodiment, a member (or solder
cup) 30 having hole portion 28 is arranged on connector 16,
the number of which is the same as the number of the terminal
members to be connected to connector 16 (in the illustrated
embodiment, four solder cups are arranged).

Since the conductive caulking operation of terminal mem-
ber 14 and winding wire 12 may be carried out at the place
separated from connector 16 or the terminal block, heat gen-
erated by the conductive caulking is not transferred to con-
nector 16 or the terminal block. Therefore, a portion (e.g.,
resin portion) of connector 16 or the terminal block, which
has a low melting point, can be prevented from melting, and
further, a coating on a current-carrying portion of connector
16 or the terminal block can be prevented from being oxi-
dized, whereby reliability of the motor may be improved. In
addition, by directly soldering terminal member 14 to con-
nector 16 or the terminal block, the number of connection
components may be reduced.

As described above, a portion of terminal member 14
opposed to the wire-inserting side is formed as rod portion 20,
hole portion 28 is formed on connector 16 or the terminal
block, and rod portion 20 is inserted into and soldered to hole
portion 28. By virtue of this, the terminal member may be
easily connected to the connector or the terminal block by
using the structure (referred to as the solder cup) adapted for
soldering.

The shape of a portion of the terminal member 14 con-
nected to connector 16 may be arbitrarily designed as long as
the portion can be directly connected to the connector by
soldering. However, as shown in FIG. 2, it is preferable that a
radial cross-section of rod portion 20 of terminal member 14
is non-circular. For example, rod portion 20 of terminal mem-
ber 14 of FIG. 2 has a generally triangular cross-section (more
particularly, a triangle having rounded corners). Due to such
a configuration, when the center axes of wire receiving por-
tion 18 and rod portion 20 are offset from each other, the
positional relationship between rod portion 20 and wire
receiving portion 18 which is flattened by the conductive
caulking may be always constant. In other words, in the case
that the conductive caulking is automatically carried out by
using arobot, etc., an angular position about the center axis of
the rod portion (or the terminal member) to be gripped cannot
be determined when the rod portion has a simple column
shape, whereby the positional relationship between the rod
portion and the flattened wire receiving portion may be dif-
ferent between each terminal member. However, when the
rod portion has a polygonal column shape, the orientation (or
the angular position) of the terminal member can be constant
by utilizing a plane of the polygonal column shape, whereby
the positional relationship between the rod portion and the
wire receiving portion after the conductive caulking can be
constant. Further, when the positional relationship between
the rod portion and the wire receiving portion is constant, the
plurality of terminal members may have the same shape.
Therefore, even when a distance between each hole 28 is
relatively small as shown in FIG. 1, wire receiving portions 18
do not interfere with each other.

Although FIG. 2 shows a triangular prism as an example
wherein rod portion 20 does not have a column shape, another
shape may be used for the rod portion. For example, FIG. 5
shows rod portion 20a of terminal member 14a¢ having a
generally square prism, i.e., a cross-section of which is gen-
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erally square (more particularly, a square having rounded
corners). On the other hand, FIG. 6 shows rod portion 206 of
terminal member 1456 having a column shape, a part of which
is planarly cut-off or removed along the axial direction
thereof. In other words, a cross-section of rod portion 205 has
a generally circular shape, a part of which (in the illustrated
embodiment, two portions radially opposed to each other) is
linearly cut-off or removed.

Sections (a) to (¢) of FIG. 7 are top views of connector 16,
showing examples of positioning of terminal member 14 of
the invention. In FIG. 7, terminal member 14 is oriented so
that the terminal member is separated from a peripheral mem-
ber by a predetermined distance or more, or, terminal member
14 is oriented so that the terminal member is separated from
aperipheral member by a predetermined distance or more and
soldering of terminal member 14 is facilitated. Concretely,
neighboring terminal members 14 are separated from each
other by a predetermined distance or more, and the orienta-
tion of wire receiving portion 18 after the conductive caulking
of'terminal member 14 is varied. Due to such configurations,
anecessary distance for insulating terminal members 14 from
each other, or a necessary distance for insulating terminal
member 14 from a housing to which the connector is con-
nected, may be obtained. In particular, in sections (a) and (b),
a movement path (indicated by an arrow 42) of a soldering
iron used to solder each terminal member is close to each
other, whereby an amount of movement of the soldering iron
may be reduced and the terminal member may be effectively
soldered.

When the cross-section of the terminal member is non-
circular as shown in FIGS. 2, 5 and 6 and hole portion 28 of
connector 16 is cylindrical, the rod portion of the terminal
member may be inserted into the hole portion while reducing
a backlash between them. Concretely, the radial cross-section
of the rod portion of the terminal member partially corre-
sponds to the radial cross-section of hole portion 28 (i.e., the
circle) as a circumscribing circle of the rod portion. In other
words, rod portions 20, 20a and 205, as shown in FIGS. 2,5
and 6, have the cross-sections wherein three, four or two
circumferential portions are cut-off from the circle corre-
sponding to the cross-section of hole portion 28, respectively.
By virtue of this, the rod portion may be inserted into the hole
portion without backlash by contacting the uncut portion of
the rod portion to the inner surface of the hole portion. Fur-
ther, since a certain gap is formed between the inner surface of
the hole portion and the cut-off portion of the rod portion after
the insertion, a solder can easily flow within the hole portion,
whereby the soldering may be properly carried out without
enclosing air within the hole portion.

In addition, as shown in FIG. 4, it is preferable that the
diameter of hole portion 28 at an open end thereofis enlarged,
concretely, a counterbore 32 is formed on solder cup 30 at the
open end thereof, a diameter of which is larger than the
diameter of hole portion 28. By virtue of this, counterbore 32
may retain melted solder, whereby the solder is prevented
from flowing out of solder cup 30. Since the solder contacts
both terminal member 14 and solder cup 30, heat can be easily
transferred between them, and then a soldering condition
such as a heating time of the components to be soldered
and/or a flow rate of the solder can be easily controlled,
whereby the soldering may be easily carried out.

FIG. 8 shows an example of a rotation-stopping structure
for avoiding simultaneous rotation of the terminal member
and the hole portion after soldering the terminal member.
Concretely, in order to avoid that the orientation of terminal
member 14 is changed by the simultaneous rotation of termi-
nal member 14 and hole portion 28 after the soldering, a
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convex portion 36, which does not have a simple cylindrical
shape, is formed on a sleeve member 34 having hole portion
28, and a concave portion 38, which has a generally comple-
mentary shape to convex portion 36, is formed on the side of
connector 16 into which sleeve member 34 is inserted, so that
the simultaneous rotation is avoided by fitting convex portion
36 with concave portion 38. For example, convex portion 36
has a polygonal column shape such as a square column shape,
and concave portion 38 has a hollow portion having the
polygonal or square column shape. By virtue of such a rota-
tion-stopping structure, even when a force for rotating termi-
nal member 14 relative to hole portion 28 is applied to wind-
ing wire 12, the simultaneous rotation of the terminal member
and the hole portion may be avoided.

FIG. 9 shows a motor structure according to a second
embodiment of the invention. Concretely, terminal member
14 is connected to terminal block 40, not to connector 16.
Terminal block 40 has solder cup 30, similarly to connector
16, and the connection manner of terminal member 14 may be
the same as that of FIG. 1, and thus a detailed explanation
thereof will be omitted. Although terminal member 14 is
connected to terminal block 40 in the lateral direction in FIG.
9, it is preferable that, when the soldering operation is carried
out, the orientation of the terminal block is changed so that
terminal member 14 is connected to solder cup 30 from the
above.

Sections (a) to (¢) of FIG. 10 are front views terminal block
40, showing examples of positioning of terminal member 14
of'the second embodiment. In one example, terminal member
14 is oriented so that the terminal member is separated from
a peripheral member by a predetermined distance or more,
and in the other example, terminal member 14 is oriented so
that the terminal member is separated from a peripheral mem-
ber by a predetermined distance or more and soldering of the
terminal member is facilitated. Concretely, neighboring ter-
minal members 14 are separated from each other by a prede-
termined distance or more, and the orientation of wire receiv-
ing portion 18 after the conductive caulking of terminal
member 14 is varied. Due to such configurations, a necessary
distance for insulating terminal members 14 from each other
may be obtained. In any of sections (a) to (¢), a movement
path (indicated by an arrow 44) of a soldering iron used to
solder each terminal member is oriented to the same direc-
tion, whereby the terminal members may be effectively sol-
dered.

According to the present invention, since the conductive
caulking of the terminal member and the winding wire may be
carried out at a place where is separated from the connector or
the terminal block, heat generated by the conductive caulking
is not transferred to the connector or the terminal block,
whereby melting or deterioration of the components may be
avoided. Further, since the terminal member is directly con-
nected to the connector or the terminal block by soldering,
another connecting member, etc., is not necessary, whereby
the number of components and the cost of the motor structure
may be reduced.

By constituting a portion of the terminal member, con-
nected to the connector or the terminal block, as the rod
portion, and forming the hole portion, into which the rod
portion may be inserted, on the connector or the terminal
block, the soldering operation can be easily carried out by
using a structure which is so-called a solder cup.

By constituting the terminal member so that the radial
cross-section of the rod portion thereof is non-circular, the
positional relationship between the wire receiving portion
and the rod portion after the conductive caulking can be easily
constant.

10

15

20

25

30

35

40

45

50

55

60

65

8

By aligning the terminal members at a predetermined or
more intervals and properly changing the orientation of the
terminal member when the terminal member is inserted into
the connector or the terminal block, a certain distance
between each terminal block can be obtained and the solder-
ing operation is facilitated.

When the radial cross-section of the rod portion of the
terminal member partially corresponds to a radial cross-sec-
tion of the hole portion as a circumscribing circle of the rod
portion so that a gap is formed between the hole portion and
the rod portion inserted into the hole portion, the solder can
easily flow within the hole portion, whereby the soldering
may be properly carried out without enclosing air within the
hole portion.

By forming the counterbore at the open end of the hole
portion of the connector or the terminal block, the solder is
prevented from flowing out of the hole portion, and/or a
soldering condition can be properly controlled.

By arranging the rotation-stopping structure at the hole
portion of the connector or the terminal block, the simulta-
neous rotation of the terminal member and the hole portion
can be avoided after soldering the terminal member, whereby
an insulating distance between each terminal member may be
obtained. Further, the operation during soldering can be
facilitated.

While the invention has been described with reference to
specific embodiments chosen for the purpose of illustration, it
should be apparent that numerous modifications could be
made thereto, by a person skilled in the art, without departing
from the basic concept and scope of the invention.

The invention claimed is:

1. A motor structure having a motor wherein a winding
wire is wound onto a stator core and an end of the winding
wire is connected to a connector or a terminal block,

wherein a terminal member attached to the end of the

winding wire is directly connected to the connector or
the terminal block by soldering,

wherein the terminal member has a wire receiving portion

at one end thereof and a connecting portion at the other
end thereof, the end of the winding wire is received in the
wire receiving portion and is fixed by conductive caulk-
ing, and the connecting portion is directly connected to
the connector or the terminal block,

wherein the connecting portion of the terminal member is

arod portion, and the connector or the terminal block has
a hole portion into which the rod portion may be
inserted, such that the rod portion is inserted into the
hole portion and soldered,

wherein a solder cup having the hole portion is arranged on

the connector or the terminal block, and

wherein the solder cup is substantially filled with a solder.

2. The motor structure as set forth in claim 1, wherein a
cross-sectional shape of the rod portion of the terminal mem-
ber is non-circular.

3. The motor structure as set forth in claim 1, wherein the
terminal member is oriented so that the terminal member is
separated from a peripheral member by at least a predeter-
mined distance, or the terminal member is oriented so that the
terminal member is separated from a peripheral member by at
least a predetermined distance and soldering of the terminal
member is facilitated.

4. The motor structure as set forth in claim 2, wherein the
hole portion of the connector or the terminal block has a
cylindrical shape, and the radial cross-section of the rod por-
tion of the terminal member partially corresponds to a radial
cross-section of the hole portion as a circumscribing circle of
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the rod portion so that a gap is formed between the hole
portion and the rod portion inserted into the hole portion.

5. The motor structure as set forth in claim 4, wherein the
hole portion of the connector or the terminal block has a
counterbore at an open end thereof, a diameter of which is
larger than a diameter of the hole portion.

6. The motor structure as set forth in claim 5, wherein the
hole portion of the connector or the terminal block has a
rotation-stopping structure configured to not be rotated with
the terminal member soldered to the hole portion.

7. A motor structure having a motor wherein a winding
wire is wound onto a stator core and an end of the winding
wire is connected to a connector or a terminal block,

wherein a terminal member attached to the end of the

winding wire is directly connected to the connector or
the terminal block by soldering,

wherein the terminal member has a wire receiving portion

at one end thereof and a connecting portion at the other
end thereof, the end of the winding wire is received in the
wire receiving portion and is fixed by conductive caulk-
ing, and the connecting portion is directly connected to
the connector or the terminal block,

wherein the connecting portion of the terminal member is

arod portion, and the connector or the terminal block has
a hole portion into which the rod portion may be
inserted, such that the rod portion is inserted into the
hole portion and soldered,

wherein the terminal member is oriented so that the termi-

nal member is separated from a peripheral member by at
least a predetermined distance, or the terminal member
is oriented so that the terminal member is separated from
a peripheral member by at least a predetermined dis-
tance and soldering of the terminal member is facili-
tated,

wherein a solder cup having the hole portion is arranged on

the connector or the terminal block, and

wherein the solder cup is substantially filled with a solder.

8. The motor structure as set forth in claim 1, wherein a
longitudinal extension of the end of the winding wire
arranged to be in parallel with an axial extension of the
connector or the terminal block.

9. A motor structure having a motor wherein a winding
wire is wound into a stator core and an end of the winding wire
is connected to a connector or a terminal block,
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wherein a terminal member attached to the end of the
winding wire is directly connected to the connector or
the terminal block by soldering,

wherein the terminal member has a wire receiving portion
at one end thereof and a connecting portion at the other
end thereof, the end of the winding wire is received in the
wire receiving portion and is fixed by conductive caulk-
ing, and the connecting portion is directly connected to
the connector or the terminal block,

wherein the connecting portion of the terminal member is
arod portion, and a shape of a radial cross-section of the
rod portion of the terminal member is non-circular,

wherein the hole portion of the connector or the terminal
block has a cylindrical shape, and the radial cross-sec-
tion of the rod portion of the terminal member partially
corresponds to a radial cross-section of the hole portion
as a circumscribing circle of the rod portion so that a gap
is formed between the hole portion and the rod portion
inserted into the hole portion,

wherein a solder cup having the hole portion is arranged on
the connector or the terminal block, and

wherein the solder cup is substantially filled with a solder.

10. The motor structure as set forth in claim 1, wherein a
radial cross-section of the wire receiving portion is larger than
a radial cross-section of the rod portion.

11. The motor structure as set forth in claim 7, wherein a
radial cross-section of the wire receiving portion is larger than
a radial cross-section of the rod portion.

12. The motor structure as set forth in claim 9, wherein a
radial cross-section of the wire receiving portion is larger than
a radial cross-section of the rod portion.

13. The motor structure as set forth in claim 1, wherein a
center axis of the wire receiving portion is offset from a center
axis of the rod portion.

14. The motor structure as set forth in claim 7, wherein a
center axis of the wire receiving portion is offset from a center
axis of the rod portion.

15. The motor structure as set forth in claim 9, wherein a
center axis of the wire receiving portion is offset from a center
axis of the rod portion.
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